DATE: [ SEQ CHAPTER \h \r 1
O Bl UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
\ ®

WASHINGTON, D.C. 20460

OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES
MEMORANDUM
| DATE: October 1 1%, 2006 . Formatted: Highlight

SUBJECT:  Aldicarb: Acute Dietary Exposure Assessment to Support the Reregistration
Eligibility Decision
PC Code: 098301

FROM: Steven M. Nako, Statistician
Chemistry and Exposure Branch
| OPP\Health Effects Division (7509(®)

Jianping Xue, Research Physical Scientist
Exposure Modeling Research Branch
ORD\NERI.\Human Exposure and Atmospheric Sciences Division (E205-D2)

THROUGH: David J. Miller, Chief
Chemistry and Exposure Branch
| Health Effects Division (7509CE)

TO: Felecia Fort, + Risk Assessor

Uive branct | Formatted: Highlight

OPP\Health Effects Division {7509C)

#: ASSECSS

The Special Review and Reregistration Division i i
dietary nsks to aldicarb to support its Rereglstratlon El: glblhty Dec1~310n The acute adverse

aldicarb. The avallable toxicological data indicates that ald1carb has an estlmated half life for
REC cholinesterase inhibition of two2 hours. fwerdmpbased on data from rats and human
subjects. Since the food diaries used by Dietary Exposure Evaluation Model-Food Consumption
Intake Databaie (DEEM-FCID Version 2.03) are based on total daily intake, the estimated risks
; i will overestimate risks to the extent that foods and drmkmg water are
consumed throughout the day, rather than during only one event. To aseewsst ks
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on-ontivg durm 2 ench occasion from the USDA CSF H food diaries. The puknuai for
accumuiduon of tm{mtv was accounted for by computing the degree (o which exposures could
be discounted between eXposure OCCasions, assurning a two-hour hali~11£e. to-ealimate

; ,,/{ Formatted: Highlight }
- /‘[ Formatted: Highlight }
peirsii S -/{ Formatted: Highlight }

,/{ Formatted: Highlight
‘[ Formatted: Highlight
\{Cammented [ALY: How canth iifi ion be meluded

1wo sections?

Section IV summarizes
some explotatory analvses of drinkiing water consumption patterns. Baver CropScience
sponsored a Drinking Water Consumption Survey {DWCS), collecting 7 dav diaries from over
4 000 participants. These data were used to conduct an alternative dietary exposure analvses, m
which these DWCS dianies were used to empiricallv allocate direct drinking waler consumption
throughout the day. : ;
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Figure 1. SHEDS-Based Estimated Risks (%aPAD) for infants GA 300 ft Setback
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ii Introduction

Aldicarb 1s a member of the N-methyl carbamate (INMC) pesticides common mechanism group.
Like other NMCs, aldicarb inhibits aceivicholinesterase (AChE) by carbamviation of the serine
hydroxvl group located 1 the active site of the enzvme. NMCO toxicity ia characterized by
maximal inhibition of cholinesterase which occurs rapidly folowed by recovery typically
ocourning within hours, A kev consideration in risk assessmaent is appropriate matching of the
duration of exposure with the duration of the foxac effect. Typically, HED s food and water
SXposure assessments sum exposures over a 24 hour period. This 24 bour total is typically used
in acuie dictary risk assessment. In the case of the aldicarb, becanse of the rapid pature of
aldicarb toxicity and recovery, it may be appropriate to consider durations of exposure less than
24 hours. Conceptuallv, a phvsiolozically-based pharmacokinetic model and/or binlogically-
hased dose-responae model would be available to account for the dvoamic nature of exposure,
absorption, toxicity, recovery, and ehimination of aldicarb in animals and humans. However,
such as model does not exist at this time. In the interimn, HED has developed an analvsis using
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information ahout external exposure, timing of exposure within a dav, and half-life of ChE
inhibition from rats and humans to estimate risk to aldicarb at durations less than 24 hours.
Specifically, HED bas evaluated individual eating and drmbing occasions and used the ChE half-
life mformation to estimate the residual effects from aldicarb from previous exposures within the

day.
Table XX below provides wnformation on the recovery of ChE whibition in rals and human | Formatted: Highlight

sabjects. For both species. the recovery half-life for RBC ChE inhibition is approximately two
hours. Al high doses i rat, the half-life 1s up (o approxamately & hours 1 fermales. The
catumates of half-life at the lower doses are most relevant Tor nisk assesament and are thus the
Tocus here,

190
1.16-1.9¢ 1

0305186
G5 Infy 1.50

Human N/ 2.7 1.74-2 46
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I Dietary Inputs: Anticipated Residues

a Anticipated Residues-Food

| Table 2 presents the dietary inputs were used in both the DEEM-based eating occasion and
and SHEDS simulations. These anticipated residues are based on the most updated food residues
(PDP ¢what vearsy and - where this wnformation is not avadable  the Carbamate Market
Basket Survey {note from Ef}ﬂ\x‘s: i

bile s E(r‘m Geld el residues being used for u:;mfﬁ

BE 3 1 5 v £ o N « “ A )-~"-~ 5 aan o

histion-is-gygd procesqmg factors, pelcent crop treated e@tlmates and predlcted
drmkmg water concentratlons These data are presented and described in detail in the Aldicarb
Dietary Risk Assessment memo, Fort (2006). Following Fort (2006), both food and drinking
| water concentrations model mnputs are gxpressed in in aldicarb sulfone equivalents. The results
from the probabilistic risk assessment models (DEEM and SHEDS) were then converted into
aldicarb (parent) equivalents (by multiplying 0.86), and these adjusted exposures are used to

wafe | Formatted: Font: Bold, Ttalic

aldicarb parent equivalents.

Table 2. Food Residues Used in Eating Occasi

27GFctffrdf Grapefiuit Carbamate MBS (NB, Fresh) 213 25% 53 0.00147-0.02906
28GFctfp.rdf Grapefruit Carbamate MBS (PB, Proc.) 162 33% 53 0.00147-0.02906
34LEctff1df Lemon Carbamate MBS 1778 3% 53 0.00147-0.02906
33LIctfrdf Lime Carbamate MBS 762 7% 53 0.00147-0.02906
160Getifrdf Orangs Carbamate MBS (NB, Fresh) 399 13% 52 0.00147-0.02906
170Getip.rdf Orangs Carbamate MBS (PB, Proc.) 399 23% 92 0.00147-0.02906
1Pecanft.rdf Pecan Field Trial 275 8% 22 0.005-0.27

46POmnfrrdf Potato PDP (NB, Fresh) 3200 5% 160 0.00758-0.40232
47POmppr.idf Potato PDP (PB, Proc.) 1425 24% 342 0.00758-0.17292
558Wmssp.rdf Sweet Potato PDP (NB, Fresh) 432 37% 160 0.00758-0.40232
56SWmesp.idf Sweet Potato PDP (PB, Proc.) 1755 37% 650 0.00801-0.11825

a Predicted Drinking Water Concentrations

Table 3 presents the dnnkmg Water inputs were used in the eating occamon analybes F ort

.1 Commented [A2]: Table 4 provided nothing subsfantive here. so
i Iremoved it,

riske-based-on- s-mnéaﬂi as&amph{ms £ ><1&i-émg gy mkmg Wwater- wmamp{w&
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Table 3. Modeled Drinking Water Scenarios (aldicarb equiv.)

icar oasia .csv

seibac

Aldicarb_GACoastalGW_500.csv

GA 500ft setback

Aldicarb_GACoastalGW_1000.csv

GA 1000ft setback

Aldicarb_GW_FLCit30.csv

FL 1000ft setback

Aldicarb_NCCoastalGW_300.csv

NC 300ft setback

Predicted Drinking Water Concentrations

50% 3.2 1.8 0.5 18 0.7
75% 4.2 24 0.6 21 0.9
90% 438 28 0.7 25 1.0
80% 4.4 2.5 0.6 2.2 0.9
90% 4.8 2.8 0.7 2.5 1.0
95% 5.2 3.0 0.7 2.6 1.1
97.5% 5.5 3.1 0.8 2.7 1.1
99% 6.0 3.5 0.8 2.8 1.3
100% 6.5 3.7 0.9 3.0 1.3

&5
Drrinking- Water Exposure {ug-siiday) 8.5 0.00875 0.013
Unit- Conversion-{ug=>mg} HAQ00 4000 449000
Drrinking- Water Exposure {mg-aiiday) 400850 0.00001 0.00001
Badwweight-the) A &a A
1 H 500085 G-00048 - 00048
500085 G- 00085 G- 00085
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HI. Method for Estimating Exposure Based Risks on Eating/Brinking Occaﬁlons

-+ Commented [A3]; The baseline table shonld be moved fo here
for both SHEDs and DEEM: Baseling is the “staiting point and

should be given first: The EOQ stuff is'a refinemient of the baseline:
Baseline dnalveis. . here
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| ba. DEEM-Based Eating Occasion Analyses

The DEEM-FCID model has been used extensively by the Agency to conduct probabilistic
| dietary risk assessments. The overall concept has been reviewed by a FIFRA
Science AdVisoxy Panel in 2000 (http://www.epa.gov/scipoly/sap/meetings/2000/index htm). A
general overview of the DEEM model is p10v1dcd in cdch dietary rlsk dsscssmcnt and is not
l Iepl oduced hele As noted in the DEEM reports, ° i - g
A § tx-DEEM qlmulates dletary expo%ule by randomlv drawmg a
res1due for each commodlty—food torm and multlphes that by the total amount consumed
l throughout the day. il

To the extent that the individual may
have consumed those foods and drinking water throughout the day, the timing and amounts of
those exposures on each of those eating occasions is not provided by the DEEM model.
However, since that information is available in the USDA CSFII food diaries, we can use that

CBD v. EPA (1:21-cv-00681-CJN) ED_005427A_00024804-00010



data, together with the DEEM simulated outputs to obtain a DEEM-based estimate of dietary
exposure by eating occasion. This Section highlights the mechanics of those calculations.

' Figare 4 depicts outputs from the three different DEEM-FCID reports: (i) Summary Table, (i1)
Plot File, and (iii) Critical Exposure Commodity (CEC) Analyses. The summary table, depicted

| in Figure *la, displays the estimated exposure and risks (%aPAD) at the per capita 95" 99™ and
999" percentiles. This report also specifies the percent of all food diaries that are “users’. A
food diary is considered a ‘user’ if one or more of the foods for which anticipated residues have
been assigned induding drinking water, was consumed. In this example, 89.38% of all infant-

| diaries are ‘users’; . consuming any of thes:: foods
and/or drinking Water (‘Secmon IH prov1de> further descnptlon on Drinking Water Consumption
patterns). The Plot File presents the total number of diaries (N=2,940), the total projected
person-days (N=7,548,892), and the projected person-days in each ‘exposure bin’ for all

| ‘simulated users’. based on the number of iterations specified in the i:wonte ¢ «zarlo simulation
(200 iterations). The data in this plot file can be used to construct the projected per capita

I estimates for the entire subpopulation, as depicted in Figure -ib.

w ‘CEC’ report provides a summary of exposure at the upper percentile. The first

alf of the CEC report provides shares of total exposure by commodity; in this case, indirect
water, food form=130 accounts for 63.52% of total exposures between the 95 and 1()0th
percentile. This indirect drinking water 1s primarily infant formula, with food form=130
(cooking status=uncooked, form=dried, cooking method=not specified) referring to the powder
component. Other forms of both direct and indirect drinking water, as well as foods, constitute
the remaining shares of total exposure at this upper percentile. In this case, the top 5% of
simulated exposure diaries are saved in this output file.

The second part of the CEC report provides the foods consumed and residues drawn for all
| simulated diaries at w:ye 95™ through 100™ percentile. Figure 1c presents a few selected
simulated diaries; the total number of diaries in this top 5 percentile is determined by the total
number of diaries in the subpopulation (N=2,940), the total mumber of iterations (200 1terduons)
and the sampling weights for the simulated diaries that tend to fall in this upper percentile. il

The individual demographic information is provided (CSFII Household-Person-Day
identification) so that one can go back to the USDA CSFII food diaries to link other information
that is not used by the DEEM model. For the eating occasmn analyses, - information
on the amount and timing of all eating occasions ! from the CSFII diaries, and tfiu:

- Formatted: Font: Italic

merged with the simulated i
: CUT Eumwe ol ‘ o output [rom thc CEC rcport Thls ploccss is
deplcted n Flgure 2. Figure 2 a. depicts the exposure for a particular simulated diary.

In this example, DEEM outputed 29,138 person-days (records), from this simulation. The
DEEM CEC report has the following limitations: (i) a maximum of 40,000 records is outputted,
(ii) the lower interval for which CEC focuses upon is the 95 percentile (any range between 95

CBD v. EPA (1:21-cv-00681-CJN) ED_005427A_00024804-00011



and 100™ percentile), (iii) foods contributing less than 1% of the sunulated daily exposure are not
savcd in the simulated output (lower half) !

: Agency risk assessors typically specﬁy 1,000 iterations when conductmg
probabilistic risk abscssmcnts using DEEM, since the model is extremely efficient and quick in
conducting the Monte Carlo simulations. However, due to the limitations listed above, fewer
iterations were specified hior to obtain a complete set of records for the Top 5 percent

CBD v. EPA (1:21-cv-00681-CJN) ED_005427A_00024804-00012



for ALDICARB

tor food and foodform consumption used.
ations = 200 MC list in residue file

r GA 300 final.R98 Adjustment factor #2 used.

MC seed = 10

-98 data)

Summary calculations (per capita):
95th Percentile

99th Percentile

Tota f day 889
Total user days (weighted & unweighted) =,
Bin totals based on 200 iterations.

Exposure Exposure % aRfD Exposure % aRfD
All infants: 0.000852 131.14 0.001318 202.79 0.002171 333.99
Aldicarb Equiv./1 0.000733 112.7¢8 0.001133 174.39 0.0018¢67 287.23

6747448, 2642

99.9th Percentile

1 T T T T v T T T T

o 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55%

=

0.1

60% 65% 70% 75% 80% 85% 90% 95% 100

0.01

0.001

0.0001

0.00001

0.000001

Low percentile for CEC reccrds: 95 Exposure (mg/day
High percentile for CEC records: 100 Exposure (mg/day
Number of actual records in this interval: 29138

Food, FF, N , Percent, Food Name

86020000, 130, 20921,  63. Water, i
86010000, 110, 16747, 12.61%, Water, di L&
86020000, 240, 4772, 10.61%, Water, indirect, all
- - - - more statistics for different commodities and c

1033650, 211, a8, 0.32%, Sweet potato-Cooked;
1033000, 212, 105, 0.24%, Potato, tuber, w/c p
95002640, 210, i, 0.00%,

PID, HH-Indiv, Day,3ex, Age, Bw-kg, ©Nf, Nx, Tot
Food, FF, Amt(qg), Residue , Adi#l, Adj#4z,
195984 ,4630%-02 , 2 M ,1oM , 9.99 , 2 1 0.

Peanut, butter-Cooked; Fresh or N/3; Cook Meth N/S

Demographic data for each record, Exposure contribution data by food (Selected Records):

1033660 ,211, 246.1 , 0.402325 , 1.00 , 1.00 , 0.0099013 , 97.67
86020000 ,24C, 368.3 , 0.003900 , 1.00 , 1.00 , 0.0001436 , 1.42
16391 ,26837-02 , 2 ,M ,1M , 3.63 , 2 , 1, 0.0035422 , 3066
§5010000 ,110, 118.3 , , 1.00, 1.00 0.0002050 , 5.79
86020000 ,130, 1926.1 , , 1.00 , 1.00 0.0033370 ,  94.21

= 0.

—Uncooked; Dried; Cook Meth N/S
ncooked; Fresh or N/S; CookM N/S
s-Cocked; Canned; Cook Meth N/S
cmmodity-food forms - - - -

Fresh or N/S; Baked

eel-Cooked; Fresh or N/S; Boiled

ourc
sour:

Expes, Samplwt,
Contributn, Percnt
0101373 , 1844

CBD v. EPA (1:21-cv-00681-CJN)
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Figure 3. Example Illustrating Method to Compute Eating Occasion Exposure from DEEM CEC Qutput

hy

half-life i

Direct DW 1183 0.00633 0.00075 0.00021 5.80%

Indirect DW 1926.1 0.00633 0.01219 0.00336 94.20%

Total Daily Total= 0.00356 100%
548%

HHID-SPNUM-DA

of 119.

With a two hour half-life:
Discount Rate = (0.5 (Time Diff/120)
Discounted Exposure(t) = Cumulative Exposure(t-1) x Disc Rate

Data on the timing and amounts of foods and indirect drinking water throughout the day are taken from the CSFII food diaries, and merged into
the respective DEEM CEC diaries to obtain eating occasion estimates. Assumptions are required regarding the timing and amounts of direct
drinking water consumption since that information is not available in CSFII. One option, depicted here, 1s to equally allocate the total amount
over six fixed events: 240 minutes after midmght or 6 am, 9 am, 12 noon, 3 pm, 6 pm, and 9 pm. For this particular simulation, total exposure for
this simulated diary is 0.00356 mg/kg/day, or 548% of the aPAD. Under the eating occasion approach, the maximum cumulative exposure with a
119% of the ¢

Indirect DW - 214 0.00633 240 0.00037 0.00037 240 3.72E-04
Indirect DW - 214 0.00633 360 0.00037 0.00041 360 120 0.50 1.86E-04 5.94E-04
Direct DW 1 19.7 0.00633 360 0.00003 0.00037 480 120 0.50 2.97E-04 6.69E-04
Indirect DW - 214 0.00633 480 0.00037 0.00003 540 60 0.71 4.73E-04 5.06E-04
Direct DW 2 19.7 0.00633 540 0.00003 0.00037 600 60 0.71 3.58E-04 7.30E-04
Indirect DW - 214 0.00633 600 0.00037 0.00041 720 120 0.50 3.65E-04 7.73E-04
Indirect DW - 214 0.00633 720 0.00037 0.00037 840 120 0.50 3.86E-04 7.58E-04
Direct DW 3 19.7 0.00633 720 0.00003 0.00003 900 60 071 || 536E-04 5.69E-04
Indirect DW - 214 0.00633 840 0.00037 0.00041 1080 180 0.35 2.01E-04 6.09E-04
Direct DW 4 19.7 0.00633 900 0.00003 0.00037 1200 120 0.50 3.04E-04 6.76E-04
Indirect DW - 214 0.00633 1080 0.00037 0.00003 1260 60 0.71 4.78E-04 5.11E-04
Direct DW 5 19.7 0.00633 1080 0.00003 0.00037 1320 60 0.71 3.62E-04 7.33E-04
Indirect DW - 214 0.00633 1200 0.00037 0.00356 =sum max= 7.13E-04
Direct DW 6 19.7 0.00633 1260 0.00003 548% 119%

Indirect DW - 214 0.00633 1320 0.00037 Eating occasion exposures/risks calculated for each simulated person-day diary

CBD v. EPA (1:21-cv-00681-CJN)
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Figure 4a. Plot of Total Daily and Maximum Cumulatlve Eating Occasion Exposures
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Figure 3 illustrates how eating occasion estimates were computed from the DEEM CEC output.
| Data on the timing and amounts of foods and indirect drinking water ¢ throughout the

day are extracted from the CSFH food diaries, and merged into the respective DEEM CEC

diaries to obtain eating occasion estimates.

ssumptions are required on the timing and amounts of direct

| Formatted: Font: Italic

i1y drinking water consumption throughout the day since s
datd is not available in CSFII. One option, depicted here, is lo evenlv
allocate the total amount over the day on 6 fixed events: 240 minutes atter midnight or -4 am, 9
am, 12 noon, 3 pm, 6 pm, and 9 pm. Sensitivity analyses for using two other options f01
allocating Direct Drinking Water consumption throughout the day are presented in Section IIL.
The total daily exposure for this particular simulated diary is 0.00356 mg/kg/day, or 548% of the
aPAD, while the maximum cumulative exposure with a two hour halt-life is 0.000773 mg/kg, or
119% of the aPAD under the eating occasion approach.

i #the maximum cumulative exposure : .1 for each eating occasion for

cach simulated person-day diary in the DEEM CEC report (Top 5 pcrccntﬂc) Figure 4a
illustrates the total daily exposure values for these top 5 percent of simulated diaries, together

' with the paired eating occasion values. Re-sorting the eating occasion values enables us to

calculate the 99.9" percentile for the DEEM-based eating occasion analyses, as depicted in

e Formatted: Font: Italic

| Formatted: Font: Bold, Italic

Figure 4b; the two distributions are overlapped and plotted over the per capita percentiles
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b Stochastic Human Exposure and Dose Simulation (SHEDS) Model

For thc NMC CRA, the Office of Pesticide Programs i a version of SHEDS
: that utilized the two-day CSFII respondents as its reference population, fixed the
number of ‘iterations’ that each diary was used in a simulation to the same frequency, and

utlhzed the conespondm USDA CSP H samphng Welghts to calculate per capita exposures and
| risks. i} i the method for drawing
anticipated food residues in the Monte Carlo mmulatlons to the standard approach used by the
other models (DFFM FCTD Calende‘( I Hehne and CARF’%)

ii.. Table 6 compares the use of the CSFII data by SHEDS-NMC and
DEEM FCID Thls confomutv enables us to use SHEDS-NMC and focus upon the effects of
accounting for eating occasions, without complicating this detailed intra-day analyses with other
differences in modeling design. The result is that for acute dietary risk assessment, SHEDS-
NMC produces similar ‘total daily’ results as DEEM-FCID, CARES and Lifeline, in addition to
producing eating occasion results. Table 7 presents the baseline figares from DEEM dl’ld

l SHLDS of total daily exposure (%aPAD) at the per caplta 99 gt pelcentﬂe

Table 6 Comparison of SHEDS-NMC and DEEM-FCID

Variable DEEM-FCID (2.2) SHEDS-NMC
#Diaries Used (RefPop) (CSFII 2-Day) (CSFII 2-Day)

Food Only 41,214 41,214

Food+Water 40,476 41,214

Model Weights
(Per capita 99.9th)
Frequency
Used in MC simulations

CSFII 2-Day CSFII 2-Day

User Specified User Specified

CBD v. EPA (1:21-cv-00681-CJN) ED_005427A_00024804-00018



Data Available
For Eating Occasion

Top 5%,
Max=40K records

All Simulated Records
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Table 7. Comparison of DEEM and SHEDS Baseline Risks@99.9th

USPop 119% 74% 68%

All Infants 285% 168% 53% 154%
Children 1-2 yrs 145% 98% 80% 92%
Children 3-5 yrs 135% 93% 66% 88%
Children 6-12 yrs 87% 60% 49% 57%
Youth 13-19 yrs 91% 58% 33% 52%
Adults 20-49 yrs 94% 58% 32% 53%
Adults 50+ yrs 72% 49% 35% 46%

USPop
All Infants
Children 1-2 yrs
Children 3-5 yrs
Children 6-12 y1s
Youth 13-19 yrs
Adults 20-49 yrs
Adults 50+ yrs

USPop 096 1.03 1.02 1.00 102

All Infants 101 1.02 1.05 1.00 1.04
Children 1-2 yrs 094 1.01 0.99 0.95 098
Children 3-5 yrs 1.07 1.03 1.03 1.07 105
Children 6-12 yrs 1.09 1.04 1.03 1.03 1.04
Youth 13-19 yrs 092 1.02 0.99 0.99 1.00
Adults 20-49 yrs 098 1.03 101 1.00 102
Adults 50+ yrs 1.04 1.03 1.03 1.01 102
Females 13-49 yrs 097 1.02 1.00 0.97 1.00
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Comparison of %PAD from Aldicarb (Food+Water) Exposure for Infant by Half-life (hours)
DW Scenario: GA 500 ft Setback
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IV.  Drinking Water Consumption Patterns
a CSFII Data

As noted in Section Il above, the relatively high contributions from drinking water m some
scenarios 1s due to high amounts of consumption among infants and toddlers.

irinking water intake differs between these two subpopulations,; even among
IlCWbOI‘Ilb versus 6-12 month old ‘nfants’ Bl =, infants receive much of their
exposures from indirect drinking water, generally via formula mtake while toddlers receive
much of their drinking water exposures through consumption of direct drinking water, as well as
indirect drinking water.

' Figuares 6a and 6b plot: drinking water consumption from the CSFIVFCID data base, by age
group, in mL/day and ml./kg bwt/day, respectively. Similarly, Figures 6a and 6b plots drinking
water consumption, by age group, in mL/day and mI /kg bwt/day, respectively. As Figure 6b
depicts, infants tend to have higher overall drinking water consumption rates (ml/kg bwt/day)
than children, which in turn, tend to have higher consumption rates than adults. Figure 6a
depicts some outliers in reported drinking water consumption amounts. For example, one
teenager (HHID-SPNUM-DAY: 22749-3-1) reported consuming over 20 Liters/day (direct),
while a few people reported consuming more than 10 Liters/day, some via breverages (indirect).
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Figure 6a.

o

Figure 6¢. Figure 6d.

There are a few significant consumers among infants and toddlers (1to2 yr olds). Figure 6¢
depicts the high end, in particular, « 7 newborn infants that weighed less than 4 kg, and
consumed nearly 2 iiiters of water (prlmm ily through formula). A preliminary inspection of
these food diaries indicate that a set amount of formula was reportedly prepared and consumed
by the infants on multiple occasions throughout the day. The first infant diary (28892-2-1) was a
newborn (0 month old) weighing 3.2 kg, indicated that a total of 8 oz of formula (6 ounces
consumed directly + 2 oz used to prepare 0.25 cup of dry rice cereal) was prepared and
consumed at 8:00 am, 9:30, 11, 1:30, 4:30, 6:00, 10 and 11:30 pm; an additional 4 oz of formula
alone was prepared/consumed at 1:00 am. The second infant-dairy (26837-3-2) was a -one
month old that weighied 3.6 kg, and consumed 8 oz of formula at 4:00 am, 6, §, 10, 12,2, 6, 8
and 10 pm.
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Sensitivity Analyses

To evaluate the robustness of the results for the infant subpopulation, we conducted some
sensitivity analyses using both SHEDS and the DEEM-based approach, in one case, reducing the
reported amounts consumed by 50 percent, and in the other case, dropping these diaries
altogether. We found that the results did not change considerably in either dndlyses, even when

| the reported amounts consumed was reduced for an expanded set (top five) «:{ diaries.

b Bayer Drinking Water Consumption Survey (Direct)

As noted above, i »r, the USDA CSFII collected information on only the

total amount ¢ : -consumed during the survey date; it did not collect
information on the v ; amounts and timing of drinking water «:
throughout the day. For newborn infants, indirect drinking water (via formula) is their primarily
source of water consumption; and that information is available in the CSFIL. But the primary
source of water intake for many toddlers, older children and adulti is dlrect drmklng water. To
address this deficit, Bayer CropScience sponsored a stady i
ek “Drinking Water Consumption Survey i
; dl’ld submltlcd their report and the raw data to the Agcncy Thc ObJLLtIVC 0[ thls
study was to obtain a distribution of water intake for a 24-hour time perio nationally
representative sample of the US g:#opulation. Participants recorded their direct drmlxmg water
consumption (time of day and amount consumed) over : one-week (7 day:) period i
» Summer 2000 (August), and Winter 2001 (March). A total of 4,198
individuals from 2,154 households participated in the survey; r0V1dmg a total of 27,282 person-
day diaries, 1.e., 93% of the total it all participants returned : iy all 7 days.

According to the report (Barraj, ..M. et.al. (2004), Exponent®, Inc.; National Product Database
(NPD) Group), one of the potential uses of these data is to refine a probabilistic exposure
assessment:

“It may be possible, using the information collected by the DWCS to “allocate” the total
daily water consumption amount reported in the CSFII into various drinking occasions.
Specifically, if each subject in the CSFII survey was randomly matched to subjects in the
DWCS, based on survey season, region, age, gender, and total amount of drinking water
consumed per day, then the total amount reported by that CSFII participant can be allocated
to the same number of drinking occasions as those reported by the matching DWCS
participant. Similarly, the proportion of the total daily water consumption allocated to each
of these drinking occasions can be assumed to be similar to that reported by the matching
DWCS participant. This approach would then allow a less than 24-hour assessment of both
Jood and drinking water (aggregate assessment) for a pesticide.” (Bayer 2005, p.17)

Figures 7a and 7b were taken from DWCS report (Barraj, ..M. et.al, 2004). Figure 7a depicts
the total number of occasions thdt survey respondents reported consuming (direct) drmkmg water

| throughout the day. The ; i1 support the expectation that drinking water is
consumed throughout the day, and that an eating occasion analyses may be useful in refining a
dietary risk assessment for aldicarb.
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Figure 7b Distribution of Direct Drinking Water Consumption, By Time of Day
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Figure 7b indicates that individuals consume drinking water at all times during the day. While
this chart may lend support to the modeling assumption used for direct drinking water (6 equally
fixed times), it is not directly applicable since this distribution applies to the entire population,
and not to any particular individual.

¢ Sensitivity Analyses on Direct Drinking Water Consumption (Bayer data)

Table 10 Total Number of Diaries in Bayer DWCS

&
Ty Fomaln 138
Tednl 234
kbale 167
EEVEN Famale ¥4
Total 252
Wisle 132
3te Famala 151
Tetad 283 175
Mabs 128 83
4yrs Famsla 144 48
Total 23 181
Malp 141 10% I
Baré Famsle $ 83 1
Total 17 8l
bade 484 1887
812 ws Famashy 457 1081
Tosl 2R3 3148
hdale 322 §13
1313wz Fomalp 368 445
Tobsl e 1,758
Mnle 18494 443
20493 ys Famaly 2544 8,550
Tosd 4543 11450
kinle 158 1583
Slieurs Famals AT 6.04%
Tetal 408 4718
bhadwx BY AR
Grand Totad Femaies 15R35
Tetad 328

Table 10 indicates the total number of drinking water diaries in the DWCS by gender, age and

l season. This provides;, w5 witi-an alternative approach to allocating direct drinking water
consumption, rather than the six equally fixed occasions noted above. The procedure used to
incorporate these data were:
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» Generate cohort by gender, age, season (36 bins in Table 10)

= (Calculate percentage of direct DW by each E.O.

»  Merge total DW from CSFII with Bayer DW data

«  Use Total DW from CSFII and percentage of DW from Bayer DW data to calculate DW
amount for each O.E. (occ_time from Bayer data)

»  There is no data for infant to implement option C

Table 11 compares the results of this alternative allocation of direct drinking water consumption
with the six equally fixed approach. For infants, the results are the same since there were no
infant diaries in the DWCS i o ] ‘ Link

but as noted above, it is
indirect drinking water which contributes to exposures for this infant subpopulation. As the two
estimates indicate, the risks at the per capita 99.9" percentile appears to be relatively robust with
respect to the allocation of direct drinking water consumption over the day.

Table 10. SHEDS Estimated EO Risk at Per Capita 99.9th Percentile
2 hr Half-Life, Direct DW Consumption: Baseline=6 fixed events

US Population 35% 55% 42% 36% 41%
Infants 41% 139% 85% 42% 77%
1-2 yrs 77% 91% 80% 78% 79%
3-5 yrs 57% 71% 61% 57% 60%
6-12 yrs 43% 46% 44% 43% 44%
13-19 yrs 31% 44% 34% 31% 33%
20-49 yrs 30% 52% 37% 30% 36%
50Plus 32% 45% 36% 33% 35%
Females 13-49 yrs 30% 50% 37% 30% 36%
2 hr Half-Life, Direct DW Consumption: Bayer DWCS

JS Population
Infants % 139% 82% 42% 78%
1-2 yrs % 100% 81% 78% 80%
3-5 yrs 101% 72% 58% 71%
6-12 yrs 62% 46% 44% 45%
13-19 yrs 53% 37% 31% 36%
20-49 yrs 64% 43% 30% 41%
50Plus 46% 36% 33% 35%
Females 13-49 yrs 55% 39% 30% 37%
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V. Risk Characterization & Summary

' -------- ' This memo ; sUMmarizes:
eatmg occasions using both the DEEM-FCID an

dietary exposure modeling for aldicarb
¢ SHEDS-NMC models.

s Like DEEM-FCID, SHEDS-NMC was designed to utilize the CSFII two day diaries as its
primary reference population; this leads to the similar results between the two models

e We can use the DEEM outputs (along with data from the USDA CSFII food diaries) to
compute an Fating Occasion-based estimate; while this approach has a few limitations
relative to SHEDS-NMC, it produces reasonably accurate results.

e The estimated risks under an eating occasions approach b s
g + be significantly lower than the total daily approach to the extent that exposures,
m pamcular drmlxmg water exposures occur throughout the day i ;
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preliminary sensitivity analyses indicates that the estimated risks at the per capita 99.9%
percentile z:::x relatively robusts to these diaries; ; : these
diaries, or reducing the amounts consumed by fifty percent, has - small effects upon
the estimated risks.

e The CSFII did not collect information on the timing of Direct Drinking Water intake.
Any allocation of this total amount, as reported by the CSFII respondents, needs to be
modeled either by a simple example (e.g., 6 equally fixed times), or by use of survey
data.

o  We empirically utilized the Bayer sponsored DWCS data to produce an alternative
method for allocating drinking water intake throughout the day. The corresponding
exposures and risks at the per capita 99.9™ percentile did not change relative to the simple
assumption that was initially utilized.
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